Acute depolarization block of A10 dopamine neurons: interactions of morphine with dopamine antagonists.
Extracellular single-unit recording techniques were used to determine the effects of morphine, administered either systematically (intravenous) or locally (microiontophoresis), on ventral tegmental area (A10) dopamine (DA) neuronal activity in animals pretreated with D1 (SCH 23390) or D2 (pimozide) DA receptor antagonists. In rats pretreated with the D2 antagonist pimozide, A10 DA neurons readily entered a state of apparent depolarization block in response to either i.v. or iontophoretically applied morphine. Whether the inactivation of DA neurons was induced by systemic or local morphine, it was reversed in 22 of 27 cases by iontophoretic administration of the inhibitory amino acid transmitter gamma-aminobutyric acid (GABA), suggesting depolarization block as the underlying mechanism. Pretreatment of rats with the D1 antagonist SCH 23390 did not significantly alter the tendency of A10 DA neurons to enter apparent depolarization block in response to morphine. These data support recent behavioral evidence suggesting that the combination of systemic pimozide and ventral tegmental area morphine can result in depolarization inactivation of the mesoaccumbens DA reward system.